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n  a  this  z:---*-       s  to  detenaine,   from  a 

series  of  runs  on  different   oils  n    ji  various  con- 

ditions,       s        "  ss  of  the  re  Laval   Dil  Purifier 

and  Clarifier,   and  the  conditions  under  it  will 

operate  '.eat.      Since  the  pi  rpose  of  the  machine  is, 

y  its  ncT:;e,    the  purif ication  of  oils,    the 
test  n       -  .lly  consists  in  m akin     "  tiona 

of  oil   z  mplee    t  -  en  ~     '     ]       .fter  purification. 

The  v  ]  ions  szvjz  in  the  :       in  '.  :te 

it  v/ere  first  c  refully   3tudied  cut,  den  outlj 

Dn  . . per,      Tde   sche  lly  pi  -     have 

ve  y  I  field  of  observ  .       mi    isii  i  the 

-  -_  oils  "  ."     --     after  use, 

fter  p  jation,     I       v   . ,    shell    Ltations  im- 

posed  in  the  time     vail      le  were   soon  re.      .  1  nd 

it  '.:as  f  iece        u  rten  in  various 

ys,      First,   the  number  of  oils  "'    . 

lecre  .  ■  :  figinal  pi      s:    3eccnd, 

tests     pplied  i  '  >f  an  oil  cut 

-..  in  ]  .a  .:  x]  of 

r  no  value. 
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'    ... ) 

uid  1  :"-  ievod,  ver,   that 

i  Lve,   in  the       i    I     lax   jasee  shoim,   the 

3  to  g  T- 

formance  of  the  -        yam  .  on  of 

E   3ts. 
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PLATE  1 


script ::  .chine 

As  '.-ill  be  "        j  1  and  2     ihe  Te 

]    Dil  Pi  rifio:  '      I  fier  consists  essentially 

of    .   last  iron  frame,   j  "  .  "  rings 

'or  carryi  rizontal     :  m    ,vh'ee:  -      ver- 

:  le.     The  worn  heel 

engage,  p:  step-up  speed  ratio  of  I    ;o  10,   cr 

3  in  :  •   a:eed  of  7C0C  R.    P.  U. 

;  I        .:...  5    : awl   is       :ried  f-e 

to 
.-;.ri-  -_  _  Is  sec:.    :t   the 

.  us- 

le  by  d     .  3  icre  .  at  m  of   M  e    ".  me, 

. 
ing  '    ]      :e   sovers  '    recei' 

esfrcm  1.      Spouts   m  ~3rs  c 

3 
c  the  3  3.  he  ]  1  vers 

■  - #  3  j se  reoeives  the 

a  "      It       lids  discharged;  r :ies 

:   irdi  0  >ver,   is 
1  bee  jnes 


■ 


PLATE  2 


l\  .c".  .i. 

clogged  ^e 

of  11,  1   rifier  bowl     nlj        :    covers  are 

y.  11  amoui  nd  in  oils 

for  .1   is  used  i  littl  ins 

in  the  bowl  at  it  '  awl  is  in 

motion,    1   -  :     sntrifi      3     otion. 

la  the  regulating  cover,   intc    rhich  the 
.    -fere  i  1.     It  is   provided 

fine  me  ve  fo:  he  1  imp  ri- 

se.    Insic  'lc  v  "    ^es 

ply      '       1  fran    the  supply  pipe  ".;■  rising  against 
i fc     i  .  i  .  low, 

o  electric  motor  Ls  mac]  Ine  is 

rly  in  '       .  nying 

I "    tee,     ]  L an  "by  a  short 

jel  is  provided  for  -       the 

belt,  by  hlne  to 

belt  I  is  a"  '  protect  the 

i  .  n  in  the  plates  with  this 

ooer.t    ;  -  "  ^. 


De    :ri_  tsion   of  Machine 

'     n. ) 

Lubrication  of  the  machine   is  ...       pi    3hed  by 

oaal  i:  of  -"-  I  :-.      '--1  -rCL- 

ri     cup   flews  ■:-  t   into   the   coll 

just  '  Bit  1.      ^rom  there  it  follows 

-    aft  do         .  -  toe  in- 

the  oil-tight  reservoir   gurro  ...  -3. 

overflow  is  provide      ;oi    int   -       he  i      per  le 
cil   in  the   case,     ....  1 

:        Ltted  -.it::   a  removabl  .  es 

lor  cf  th  '  nd 

pairin  ; . 

The  features  sc  ;   -    *-'-">■   --e 

ri  ".'.  32  rifier.      It   is  in 

'ference  lies.     Let  i ' 

.    ]  ng   oils, 

rity  isn         sse]  tii  1.      For    •  :  ighei 
ree  cf   a  n,   the  oil  nly   x  trace  of  im- 

:  Ities  may  be  i  ^Q 

cl  rifier        .1.      This  -   : "-  J  -   -cr 

ing  up  the  hi  f   :ils  '  oed 


com 
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USED   OIL 


PURIFIED  OIL 


PURIFIED  OIL 


PLATE  3 


ion  cf        3]  ine 

'     n. ) 

Lfiei        rl. 

aectioi  '  b  oil  purifier 

bowl.      "'         "  Led  is  fed  into  the    bo]    Df  the 

■      -  •  -  by  .rrows. 

It      }  1,    it  r:  of 

- .  at  2  -        7  oc:---  : 

action  tc        I  the  >f  the  bowl.  icrcsd  en- 

1       ;    .:  a  incoming  oil,    it  flc ■..■=•  :     .  rough  the 

;  he    liscs,     nd  is  distril  bhin  layers 

are,  due  "          -   -                                 8S 

place.      3                 .gn  matt  Hie       rticlesj 

irt,    rhicJ    is  -            ->   is       -     '■■ 
at 

ard  to  the         side  of  t  "         ere  it  reposes  in 

1  lation. 

•e  oil  :      "-'•  -i3e3 

into  t]  • 

cc.  ..  -   the 
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PLATE  -4 


Desori  "-   3]    ne 

fC  ...\ 
rifier  Bowl.   . 
.side  of  the        "  ;,  into   bhe  1  )ovei 

.-..  in     "  i. 

.1 
Plate  4    -  :■"    rifier  bowl  in  section.      T:.e 

oil  ia  he  to;  3  rst  enters  the 

-  -     '    '         "  :  "■ 
sol '  Id  in  tl  pockets. 

oil  passes    'ran   this  chamber 

nnels  Dttaa,   into   :  cha  here, 

30n  of  the  gre  Lisa  ster,  "  rther 

3  it  of  the  finer  and  light    -    _    rticles.         s  cil 

51  shell  e    Lisc      . 

jt  at  t         . .  into    bhe  1  I     jcver. 

Ehe  11  fction  is  to  re- 

ve  the   !  les  and  ii  ind,    bc 

-"  ;   not  interfere  fin  1  and  ifficu.lt 

1     . 
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Preparation  for  Test 
Lne  llec         pi       y  rmly 

he  floor  3       Bore  ra    n  ;or, 

by  .  .Care 

■-  ne  perf  evel. 

.  iea         snail        its,    ?.  an  .11   five   gallon  sup- 

j  ly    bi  ti]  I,  .3  fit"'         1  :"        x    outlets 

near  bottom  -  cue  an  outlet    ' .  r    . )il    :c  Lne  and  the 

her  for  the  pur]  !  tank.      T'.-c  3  .3 

xtreme  -      provi  nary 

plug  cock.     The     other  was     '  rei    in 

si .:.  t(     hie]  lar 

■ :        feed  pipe  and  pi  Lth 

shine. 

nted  upo:   n  iron   ■  ..■"   ich 
iene      e  flo  c  *r  distance   an  b) 

ne,  I  -  -   iron  l  nges  threaded 

-  senter  for  a 

her 
served      "      upon        pi    he  supply  t  nk, 

ihe 
3  made        1  s  cor.-ter 


-  1-  - 


Pri  i        r  rest 
(Con.) 

let  ]  ipe  to  t!  :>*  2  i:.3::os  ..'.eve 

sover, 

pipe 
coil   :    3  to  fi  inside  the  supply   k.   Phis 
i  .  BCted  tc  the  steam  line  ne        i  ex- 
gted         :-r.  A  hand  v  .:     $  plac   in  :hie 
line  conveniently  ~c  the  opea   r,  in  01       gu- 
]   :  ;he  flc  y  the        re 

ir.able. 


HUH 


-  l£   - 


'-  e   run 

run       3  .-'.;■  io  cb- 

in  a   ;a  .  lete  m:  ,  a  quart  samp]  :en 

f  as  ne  rly  repi  ualit       3  i  ;33ihio.      D  is 

(ample  furthej  11  "be 

:   i"    later 

'  •      tl   into  the    supply        ik,   the 
ate  .     i  h  he  ceil,    a:  -  re 

-  ;ermii  :     f  a 

ater  '         e  oil. 

During  the  ig  the  oil  1;  "to 

.    , 
~"  ile  bri  r-  oil  9  proper  t     per     v. re, 

chine  was  start*  t  to  the  required 

speed,      "  :.  nto  the  bowl  i  nti] 

overflc  iX  spout, 

he  purj  n  itlet  ag  linst  1  - 

cf  the  oil  i  passage.  ail 

he:    ^      ■   •  '•-. 

samples  of    ;he    p  ail     Bre    taken  fi    vro  ex  . 
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(Con.' 

In  the  "  :■':.:,   on   fcl  e 

oil ,  :-                                          is  r-° 

;    t  for  it.      V  large  pacity  f  r                                in 

-           -  b                cmlation  from  many 

ry  oil  hie]    '    3  not                       aois- 

•     -  '      ■  the  pi                  owl 
first. 


•  ■   _ 


DF  on 


-  1°  - 


;ion  of  Oil  T-sts 

Of    hose     -:  3  - : ■•  hysical     nd  chemical 3   com- 

lete  mine  the  j  »  of  oil  ?ew 

-■ere   s<  3  3C  ;e  possi  >ly  n  this  'best  fcr 

'centrifugal  Sion,      These 

tests    .re  as  enumc  -       rill  "be  bed  in 

LI  in       •  li  ' 

'  srosco]  i :  .1 
Fri      i  in 
Viscosity 

ivity 
Cold 

Fire 

Insol  ble       -  ;er 
•  re 
3  bxic   strong  d  . 

Prol  ably  ;]  e                st,     ls  re  3  1    is  lest, 

an  ii      Lo:       I  '  11 ,   is 

pical.  I  it   is 

ser          .                           -    eye  -  '  sample  -   been 

-   2C   - 


Lcroscoji  ioal  ~cst 
a. ) 
ed  to  settle  ij  tap]       ottle.     1        v  t,   it 

r    single    iro]  well                               lac        on  a 

-?. :               ■  higl                                   . 

bex  oi  kg  seei                   i       ir    ;]  e   f 

:  *  ^-J  v.  n   in  lie    ;  1;-            .               *.  insoluble    .    ttex 
wit, 

•   -  -    ■    -  -n.v 

3  3  the  ideal  tesl  se- 

:  ;.     LI   on  riction  test,         w- 

evex,    It  is  fax  f  rel  .ticn,      s     111 

nly  s<  ce  of  the  results  ob- 

Lned  in  its  made,     1     rev  r,  ;he 

ysd,   descx  slow,  3e  of 

ags,   it  prcrv         c  be  0]  best 

;     1 1  ,;■  ::  oil, 

11;        jteel  journal  re- 
in      3pl  it  baboJ 
a  rip  cup,  5  beaxin  i  'ex- 

ill      :  the    ■  '       scxew 

3 

a  '-  pixal  Lng.     This  3  it  j        Lble  to  de  ;ex- 

-  21  - 


nine    ;3  a         ot  lc  d  used,      Tie  '  j    st- 

it  axe  ral  ]  '       pendulta         Lch  is  free 

in  cert   li    limits  tc   swing  in  a;      ro 
'   .   \-:ile  s  ving    ..     .  stationary  c  ilil  rated 

arc  shows  the  total  friction  in     ounds  stly.     A     Fah- 

ren:.  it  eter  with  its  bult   3Crewed  in  ring 

gives  the  tempers  ;  all    bimee. 

.'     ft  is  mom  ,     nd  iriven 

cf  belts  throug:    a  countershaft  "by  i    an   11    electric  motor, 
y  means  of  two  sets  of  pulleys,  of  the  test 

rnal  are  obti  inable, 

-  ■  ;he  jour:    .1  at  w  hich  all  the  tests 

•   described  were  made    .    -:■    .s  ne  irly  constant  as  pos- 
le,     --      -       I  -    :  -  y  of  12C       .    P.  11.      Since  these 

tests  f  value   only  '"■    .    lnt  of  vie-.:, 

■   3  noooo^ary  tc  have  all   conditions    ilike  for  the 

s  of  e  .ol    '  lar  test.  -         .    sssure 

of  ids  or  IOC  pounds  per  sq     re  inch,   \  bed 

ughout. 
For  each  sample,    the  oil    ras  supplied  ly  to 

the  >riod  of       If     a  :    ur  in  crier  to 

Ltions  of  jonstant.  end  of 


_    >p  _ 


this  time  the  cil  was  shut   off,     .        sadi:  ;;s  of  frio- 
tion  en. 

oh  ine     is  r  3 ;   i  ntil  3tion 

ohe  1  such  a  Lndi  I  a  oil    ras 

I  r    :         lly  e:.'       »ted.     R         rigs  riction 

tern;  :n  every  five  mini 

e  run.     !Pj  -  1  >ngth  of  time        j  eying    the 

beari"^  v  j  bhe  oil  used  ,  fran 

tc   three  '    urs,      r'.':.ce   it 

number  of  read  Lngs 
from   eac]     lample  in  i  "    .  ::.  arbitrary 

length  of  time       :  r  eac      ;est,   •  de- 

Led     ■    n     "        V       "\      ■    :he  poorest  oil  in  that 

3t. 

.".  the 
aire  of  the  beai  -  n 

:.  C  i    ;he  roan,   above     "  ich  the  tempera- 
ture cf  the   ceari:  be  rec]  oned. 

VISCOSITY  TP^T 
sity  tests   rare    ill  m  de     t  a  ta 
of  ICC    sgrees  Fahrenheit,     y  means  of  an  Lly 

. :'   Saybolt  1  Vis  ber,      I t  con 3ists  of 


-  •: 


a  small   tube    !or  t       ~il  ,    surroun  n  oil 

sated  '  •     n  electri     '       ier   i  mersed 
i.     ;he  oil,   the         "  lounted  on  legs.  .11 

*e  is        vide  scrk  stopper  in  the  bottom  cf 

the  oil  tube,  fcl  e  "iscosit}'  is  .  ;r  the  ma  - 

bei  cf   seconds  required  C    c     ic  rs  cf  the 

oil   sample  to  flow    :'  I    the  crcrt-j.ro   into   a  bed 

sk.     To  insi  re  a  nt  starting  head  pie 

3  is  en  he  upper  end  to  ho]  .     n- 

tity;    then,   -.her.  the  proper  condition:,  h.  -  tied, 

p  of  the  tube  proper  is  dr  v.r. 
ns  of  a  pii  ctte. 
A   stirring  device   is  provided,    .:'.  ich  curries  the 
eter  for         h       he  ire  of 

3t  oil.     Another  thermometer  is  piece.'  he 

.     :  -  ;  :  iz    ■  le  for    bhe   3ample 

of  oil, 

■   oil   to  he      .  -         is  .c-;r:.i::ocj    into  the  tu'  e  until 
!  i; ,     ;.  I  the  the  .     ":  c  current 

is  turned  intc  ter,     nd  the       :'..    ':  oil   stirre 

lly         '  -  ly  the  re,  w] 

•nt  is  switcl  '  '  L]       mple     1'.     red  to 

re. 

-    Ik  - 


9ii  in  its  descent  the  tan]  re  of  the  oil 

pie  ]  hin  a     C3rce  or  two  of  that  required, 

i    cmeter  is  wi       cawn  a  excess  cil  removed 

plained.     Wit]  hand,   the 

stopper  is  cawn  from  the  aperture,     n      .'  e  cil  al- 

lowed tc  flow  out  into  the  fl       .  1  ing  sides 

to  the  flasJ  he  oil  tc   be  cur  ht  and       i    noted 

inside    ri  h     t  raisi:  roth. 

miscus  has  i  ;he  6C 

■   tfaieter  mark,    .'  s        ;ch  is  stopi 

n.     An         -  '.    ihree   such  ich 

are  not  more   than  ri    is  ta  on  .  3    -         rue 

-  '  3     3ity. 

1AYI    "       "T 
vity"  of  .;.  oil   is  1        lly  deteanined  by 
means  of  ah;  ier  ume  scale.      It 

is  t]  rature  to  a  sta]  ie- 

gre    ;       hrenheit,   or  15.5  deg:  Centigrade,      "   is  is 

racting  1    -"e^ree  Batane  for  each  in- 
*ase  cf  1C  degrees  over  6C  degrees  1 

each  like  se. 

Is  intc  _  ily 

-  25  - 


filled  with  the  oil  to  float  it.  per  may  then 

:,   and  the  i  f  the  scale 

not  '.e  level  of  the  lower       -  miscus, 

il  at  its  part  Lei  1   :     ;em- 

rature,  '      3  corrected  to  6C  degrees         ren- 

-t;   as  previously  explained. 

COLD   PEST 
cold  poi:         E     -    -11  .    .y  be        rined  as  the 
erature  at  ill  just  flow.     It    Ls  r- 

P  ol  1      z '. 
best  tube  is  about  one-f     rth  fil"  Ml 

tc  :ei  inserted  in  it.     A  freez- 

ing      lutioi     -2  crushed  ice  or   :  3alt   is  prepared, 

it. 
:■  oil  has  become  soli  hout  be   is 

rone-,    i  and  held  in  an  inver  of 

legrees.     At  the  instant  t3  i"  lc 

jui  i.      This  Id,  or 

11  i  )int,   of  the  oil, 

FL   " 
For  botl  3  fire   tes  My 

heated  iron  cv._    i  jh  is  supp3  en 


Ldle  for  conv  ".ling.      PI  .  ■  is  in- 

side ■':'-  coil,     :  Le   is  supported  by 

;      3.      In  "■   r  "_"_  ort  is        vided  for 

iter  in  the    :il       .  .  1  s. 
Lgniti  by       3tc  :  ;ery  .rk 

LI 3     ]  ich  are  connect    '  .     '-le  iron  elec- 

trodes s  .    )rted  from  t]  ;      :     '  tit, 

Fhe  oil  .  he  cup, 

leaving  '  -tir  a   oil, 

or  to  foa  steam  be 

3ent.     The  ]  ;  is  s :  .    .  ;he 

■rent,  emometer  n       in     tc   .3  de- 

;rees  or  i         9grees 
it   is  1.." .  sr  }«  in  the  oil. 

re  ad;  ;      re 

:   1  ''    i:  j]  ...".  "  'S  of  the 

oil,     When  the  3ke,   a  is  ;.  issed  be- 

-   ..  oints  1 1  intervals,     '  "  me  ti 

re.     The  point  at 

■ 

hich  a  lame  rs  ever  the  entire  si    - 

face  of  the  oi"  '         point, 

_    ■>■    _ 


This  test  is  a  contl:  ,   and 

ya  foil  fire  .     is  d  sired. 

1 so trie  spark  are 
binued  .  ;     re   :  :  re  is  . 

ss   sontinuous  flame.  This  is  the 
firs  point  c       :ticulai   "   eing  t 

INS EST 

"  is  is  si]  ply  :    process  of  filtration.     For  the 
3j        filter  flas  Liter  are     aed,    ;on- 

"  ber  ]  cse. 
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